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BIOLOGICAL AND MICROSCOPICAL DEPARTMENT 



ACADEMY OF NATURAL SCIENCES. 



January 16. 

conversational meeting. 

Prof. J. H. McQuillen in the chair. 

Twelve members present. 

The attention of the Section was asked by Prof. James Tyson, 
to a simple diagram which he had been in the habit of using in 
his lectures, for several years past, to impress upon students the 
circumstances under which the reversal of lights and shadows takes 
place in red blood-corpuscles while under microscopic examina- 
tion. The familiar " cracker shape" of the corpuscle being ac- 
knowledged, and supposing the entire corpuscle in focus when 
there is the least shadow, it is plain that the central portion is a 
double concave lens, while the periphery will act as a double con- 
vex lens. The centre of the corpuscle will therefore cause the 
parallel rays r r r to disperse and pass beyond the corpuscle, 
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diverging as though coming from the negative focus N, which is 
the point to be focussed by the object-glass to make the centre 
bright. But to do this, the object-glass must approximate the 
corpuscle, hence it becomes within the focus for the entire cor- 
puscle. But when this is the case the periphery of the corpuscle 
is dark, because acting as a double convex lens it causes the 
parallel rays r f r f r f coming from the mirror to converge and to 
come to a focus at the point P, above the corpuscle. Now, to 
make the periphery appear bright, the point P must be focussed. 
But to focus this, the object-glass must be removed from the 
corpuscle, since the rays must again diverge before they can 
again be made to form an image, and in so doing the object- 
glass is placed "beyond the focus." When this is the case, 
however, the centre is no longer in focus, and, therefore, ap- 
pears dark while the periphery is bright. In the opposite posi- 
tion, or when the objective is within the focus, the centre is bright 
and the periphery dark. The diagram can easily be carried in 
the mind's eye, and at once the facts can be thought out with- 
out troubling with their recollection the memory, which is here 
particularly apt to be treacherous. Indeed, the speaker said 
that he could never recollect the circumstances under which the 
centre was bright and the periphery dark, and vice versa, until 
he had called to his aid this diagram. And that the exact circum- 
stances are liable, at least, to escape attention, is seen in the fact 
that in a work of no less acknowledged value than the seventh 
edition of "Carpenter's Human Physiology" (1869) is contained 
a misstatement of the facts. We find, on page 200, the object- 
glass described as being rather beyond the focus of the micro- 
scope when the periphery is dark and the centre bright, and 
within the focus in the opposite appearance — that is, when the 
centre is dark and the periphery bright. They should be re- 
versed. In the last edition (1868) of Carpenter on the Micro- 
scope, however (pages 166, 167), we find the principle applied 
and the fact correctly stated, though a few lines further we 
find it stated that the hexagonal areola in diatoms appear dark 
when the surface is slightly beyond the focus, when they are 
described as hexagonal elevations ; if the latter be the case, then 
they should appear dark when within the focus, as is the case 
with the periphery of the corpuscle. So, too, on page T 10 of the 
latter volume there is reproduced the same drawing referred to 
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in the text-book on physiology, but with the description reversed 
and therefore correct. The corpuscle is, however, described as in 
focus when the periphery is in focus. Of the other text-books 
now within our reach, Dalton has it correct^ on page 214 of his 
third edition ; Flint, Kirke, Ranke in his " Grundziige der Ph^ysio- 
logie," and Strieker in his "Hanclbuch der Lehre von den Gewe- 
ben," refer to the reversal of light and shadow, but do not state 
the circumstances under which it takes place. Marshall makes 
no allusion to it. 

Dr. McQuillen exhibited five microscopical specimens pre- 
pared by Dr. George D. Harriman, of Boston, consisting of 
dentine, cementum, and bone, which had been acted upon by 
dilute muriatic acid removing the earthy salts and leaving the 
cartilaginous basis of which those structures are composed, the 
latter of which had then been stained with carmine. These speci- 
mens had been prepared with a view of demonstrating that dentine 
does not consist of tubular and intertubular structures; also that 
in cementum and bone the lacunae and canaliculi are not empty 
spaces, but occupied by a soft solid body or substance. 



February 6. 
Director S. W. Mitchell in the chair. 

Sixteen members present. 

Mr. William H. Walmsley exhibited slides showing the differ- 
ence between the torn edge of our ordinary paper and that of the 
thick, strong paper used by the Chinese for the manufacture of 
clothing. Both appeared to be composed of cotton, but the foreign 
article bore the aspect of being made directly 
from the cotton fibres, instead of from com- 
minuted woven fabrics. 

Dr. McQuillen directed attention to a re- 
markable specimen of hypertrophy of the roots 
of a left superior molar measuring 2J inches 
in length by 2§ inches in circumference, and 
weighing 12^ dwts. (Fig. 1), which he had ex- 
hibited at a previous meeting and of which he 
had promised to make a microscopical ex- 
amination. This he had done, and now sub- 
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mitted the results under the microscope in three sections taken 
from the same locality, one being under the other. 

As he had anticipated, the growth proved to be hypertrophy of 
the cementum, one of the three hard structures entering into the 
formation of the human tooth, viz., enamel, cementum, and dentine. 
The term exostosis, frequently applied to this growth, was open 
to exception on account of the fact that there are certain charac- 
teristic differences between cementum and bone, which any one at 
all familiar with the microscopical anatomy of these two struc- 
tures will readily recognize. 

With a view of making these differences apparent to those 
unacquainted with the subject, he had placed under one of the 
microscopes a section of bone. This specimen shows a trans- 
verse section of the Haversian canals with the lacunae and can- 
aliculi arranged around them in concentric laminae. In the 
cementum, on the contrary, canals for the passage of blood- 
vessels are rarely seen, while the lacunae and canaliculi are quite 
numerous. 

The three sections from the hypertrophied structure differ from 
each other in a somewhat remarkable manner, when taking into 
consideration the fact that they had been in such close contiguity. 

In the first or outer section the lacunae and canaliculi are pre- 
sented in the usual arrangement of cementum. In the second 
section, taken immediately under it, there are, in addition to the 
lacunae and canaliculi, a number of irregular spaces; while in the 

Fig. 2. 




third section (Fig. 2) the lacunae are largely increased, and the 
canaliculi are more numerous and increased in length, running 
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in a spiral direction analogous to dentinal tubuli in secondary 
dentine. 

Dr. F. W. Lewis inquired what difference there was between 
these exostoses and epulis. 

Dr. James Tyson remarked that, microscopically, true epulis 
is a fibrous tissue, and springs from the mucous membrane, 
although the giant-celled myeloid tumor (giant-celled sarcoma of 
Virchow) generally springs from bone, and is sometimes incor- 
rectly called epulis. With regard to the nature of cementum, Dr. 
T. suggested that it seemed more philosophical to place it in the 
same category with bone, since it only differed from true osseous 
tissue in the absence of Haversian canals for minute bloodvessels, 
which were unnecessary on account of the close contiguity of 
the structure (cementum) to its vascular supply. 

Dr. Tyson also showed an ingenious gastric canula, improved 
by himself by the addition of a cover and catch for preventing 
the loss of gastric juice, an accident which is constantly occurring 
with the ordinary canula in consequence of the animal's scratch- 
ing out the cork after the instrument is adjusted in the fistula 
from the stomach. 



February 20. 
conversational meeting. 
Seven members present. 



March 6. 
Director S. W. Mitchell, M.D., in the chair. 
Eight members present. 

The Corresponding Secretary presented photographs of the test 
Diatoms Surirella gemma and Amphipleura pellucida (the latter 
exhibiting 91,000 striae to the inch) from Col. J. J. Woodward, of 
the Army Medical Museum at Washington, and moved a vote of 
thanks for the same, which was carried unanimously. 

Dr. J. H. McQuillen exhibited half a dozen microscopical slides, 
handed to him by Dr. R. W. Yarney, of New York, viz. : Trans- 
verse section of the maxilla of a cat, with the incisors, canines, 
and molar teeth in position; nodules of secondary dentine; sec- 
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tion of hypertrophied root of a molar tooth ; hemipterous insect 
( Tingis arcuata) ; longitudinal section of a deciduous incisor and 
of a molar tooth. Dr. McQuillen directed particular attention 
to the last-named specimen as having a practical significance 
bearing upon the diseases and treatment of the teeth. Under the 
microscope a fissure (Fig. 3) inappreciable to the naked eye could 

Fig. 3. 
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be seen passing through the enamel and enlarging into an oval 
cavity near the junction with the dentine, also a number of inter- 
globular spaces in the dentine in close proximity to the fissure 
in the enamel. This fissure and the interglobular spaces, being 
due to defective formation, are therefore predisposing causes of 
decay. While such a fissure would be inappreciable to the naked 
eye, a delicate probe would readily pass into it, and a tooth found 
in such a condition should be filled immediately, so as to prevent 
the development of caries ; for so long as acids, decomposed 
food, and other exciting causes are prevented from coming into 
contact with the defective dentine, the predisposing cause remains 
dormant. This specimen closely demonstrates the importance of 
promptly filling the small cavities formed in the depressions on 
the grinding, buccal, and lingual surfaces of the bicuspids and 
molars, and on the palatine surface of the incisors and canines. 
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April 3. 
Director S. W. Mitchell, M.D., in the chair. 

Eight members present. 

A donation from the Surgeon-General's office of Dr. J. J. Wood- 
ward's interesting report, entitled "A Memorandum of the Test 
Podura, with Five Photo-micrographs," was received. 

Dr. James Tyson exhibited slides of the deposit from two speci- 
mens of urine from a so-called intermittent hematuria, which were 
interesting, if not important, from the fact that the first specimen, 
though containing granular casts, did not contain blood-corpuscles, 
and that the second, between which and the first the urine had 
become quite clear, contained, in addition to granular casts, blood- 
corpuscles and blood-casts. The importance of this observation 
lies in the circumstance that in the cases of intermittent hema- 
turia reported by Harley {Medico- Chirurgical Transactions, vol. 
48, 1865), blood-corpuscles were exceedingly rare, being found in 
but a single case, and not more than one or two in the field of the 
microscope. So rarely, indeed, have corpuscles been present, that 
Dr. Beale, in the first volume of the Practitioner, August, 1868, 
says that "it is therefore improbable that in these cases there is 
any hemorrhage as in acute inflammation of the kidneys, and they 
ought not to be spoken of as cases of hematuria." 

In the present case all the other phenomena of intermittent 
haematuria attend, and in the second specimen of urine there are 
manjr free blood-corpuscles and blood-casts, while in the first the 
most careful searching detected none. 

The treatment found most useful in intermittent haematuria, 
that by antiperiodic doses of quinia, preceded by a purgative 
dose of calomel, has been the most satisfactory, there being no 
recurrence since its adoption, although three weeks have elapsed, 
while other modes of treatment adopted since October, 1870, when 
the affection first appeared, have signally failed. 1 

Dr. Joseph G. Richardson exhibited a slide charged with pul- 
monary elastic tissue from the boiled sputa of a phthisical 
patient in the Episcopal Hospital, and called the attention of the 

1 July 1st, 1871. The patient has since quite recovered under this treat- 
ment. 
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Section to some characteristics of the elastic fibres, to wit, first, 
the Delta (a) rather than simple Y shape frequent among the 
fragments, which he attributed to the greater resistance at the 
meeting-point of the walls of three air- vesicles to any disinte- 
grating process ; and second, the transverse fracture of its com- 
ponent elastic filaments, resembling that of an India-rubber thread, 
instead of displaying a frayed-out appearance similar to that pre- 
sented at the extremity of a broken cotton or linen string. 

By these peculiarities pulmonary elastic tissue can generally be 
distinguished from folds in the walls of boiled-starch corpuscles ; 
from mycelial threads of fungi (which, when dichotomous, often 
have stem and branches of nearly the same size) ; and from vege- 
table fibres, which seldom break transversely, and which, when 
split, generally assume the Y and not the Delta shape. ( Vide 
paper on the Detection of Lung Tissue in Sputum, in the Neiv 
York State Medical Society J s Transactions for 1871.) 
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